Aquatic plants play an important role in ecosystem functioning and services but they can also be deleterious if present in excess. The different anthropogenic activities result in accumulation of nutrients in aquatic ecosystems leads to eutrophication with massive weed growth and associated diverse adverse effects. Effective control/management of weeds in different aquatic systems is not only difficult but of short duration. The commonly used methods to manage/control the aquatic weeds are biological, chemical and mechanical, in addition to habitat manipulation. However, these methods can be highly disruptive causing adverse environmental effects and are relatively inefficient. On the other hand different species of earthworms can feed on wide range of weeds and convert them into stable product called vermicompost, rich in plant nutrients. Among different aquatic weeds the most extensively vermicomposted weed is water hyacinth (Eichhornia crassipes (Mart.) Solms), using different earthworm species. Among different earthworm species used for vermicomposting of aquatic weeds, Eisenia fetida (Savigny) is the most commonly used species. Vermicomposting is an efficient ecobiotechnological process that converts the aquatic weeds into nutrient rich material that can acts as suitable plant growth media for sustainable agroecosystems. Further large scale utilization of aquatic weed based vermicompost in horticulture can solve their management and disposal issues along with restoration of organic matter and nutrient depletion at low input basis.
Introduction
Aquatic plant community comprise a diverse group of flora that occur seasonally or permanently in different wet environments. These plants are capable of colonizing wide range of aquatic environments (reservoirs, lakes, lagoons, wetlands, rivers and waterfalls) with varied limnological characteristics, presenting high plasticity and adaptation ability. They are vital in maintenance of food chains and various biogeochemical processes, but are deleterious when present in excess (1) . However, anthropogenic activities results in accumulation of nutrients in aquatic ecosystems leads to eutrophication with massive plant growth which impairs recreational activities and ecosystem services (2, 3, 4, 5, 6) .
Horizon e-Publishing Group ISSN: Earthworms are among important invertebrate communities in soils in terms of their below ground biomass (7, 8, 9) and play a major role in their functioning (10) along with essential ecosystem services (11) . In different pedoecosystems they enhanced mineralisation and nutrient availability in soil (12, 6, 13) . They contribute to soil aeration, drainage and transformation of plant vitals (minerals and nutrients) to accessible forms, thus making the soil favorable for enhanced crop yield (14, 15, 16 Gupta et al. (24) vermicomposed water hyacinth using E. fetida, reported its effective conversion when water hyacinth was mixed with 25% of cow dung (dry weight). Kostecka and Kaniuczak (25) vermicomposted Lemna minor (Duck weed) in small containers using E. fetida and recorded increase in earthworm number and biomass in containers with duckweed and manure dung than in containers with pure duckweed. According to Sannigrahi (26) noxious aquatic weeds-water lettuce (Pistia stratiotes), water hyacinth (E. crassipes) and cattail (Typha angustata) could be managed beneficially by converting them into good quality vermicompost within 2 to 3 months using P. excavates. Chauhan and Joshi (27) vermicomposted noxious weedwater hyacinth (E. crassipes) by using E. fetida and results showed an increase in NPK and decrease in carbon and carbon:nitrogen ratio in the (14) studied the potential of E. fetida to manage/recycle the different macrophytes in different combinations during two months experimentation and concluded that nature of weed affect E. fetida in terms of growth and reproduction, which in turn determines its recycling rate as ascertained by principal component analysis (PCA). Umavathi et al. (33) studied the vermicompost from the aquatic weed E. crassipes by employing the earthworm E. eugeniae and concluded that nutrients content of E. crassipes digested vermicompost were enhanced by the earthworm's digestive enzymes and gut microbes. Mishra et al. (34) confirmed the conversion of aquatic weeds-Azolla microphylla, Pistia stratiotes, Salvinia cucullata and Salvinia molesta with cow dung, using P. excavatus into vermicompost, thus considered vermitechnology as effective and ecofriendly technology for sustainable agriculture. Bernal et al. (35) worked on the conversion of water hyacinth using E. fetida and concluded that vermicomposting is suitable for managing water hyacinth as it produced a stable and mature product (vermicompost), rich in plant nutrients and thus can be used as organic fertilizer or soil improver.
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Nutrient status of vermicompost
Vermicompost is made of C, H, O and contains nutrients such as NO3, PO4, Ca, K, Mg, S and other micro-nutrients which exhibit similar effects on plant growth and yield as inorganic fertilizers applied to soil (36) . Similarly, vermicompost contains a high proportion of humic substances (humic acids, fulvic acids and humin) which provide numerous sites for chemical reaction known to enhance plant growth and disease suppression (37) . Munroe (38) reported presence of chitinase enzyme in vermicast which breaks down the chitin in the exoskeleton of insects and thus repels different insect pests.
Application of vermicompost
There is accumulating scientific evidence that vermicompost can influence the growth and productivity of crops significantly. Different studies have confirmed the positive effects of vermicompost on a wide variety of crops including cereal and legumes (39) , vegetables (40, 41) , ornamental and flowering plants (42, 43) and field crops (15, 16, 44, 45, 46, 47, 48) .
Conclusion
Vermicomposting is non-thermophilic degradation of organic wastes by the action of earthworms. Vermicomposting of aquatic weeds not only helps in controlling the menace of aquatic weeds but at the same time it helps in control of eutrophication of aquatic systems as well, as they removes large quantities of nitrogen and phosphorous from water. Large scale utilization of aquatic weeds for vermicomposting helps in keeping water bodies free from excess weeds, which in turn improves their aesthetics. Thus vermicomposting is efficient method to convert aquatic weeds into vermicompost-a valuable eco-product for sustainable agriculture.
